with parametric uncertainty. The main advantages of the technique are its capacity to design controllers with minimum dynamic order and bandwidth and that have nonconservative performance, while being transparent enough to give insight into the trade-offs involved in robust controller design. Both books under review pay homage to the father of QFT, Isaac Horowitz, with whom all the authors have had the benefit of working. The fundamental difference between the two books is that Houpis and Rasmussen keep the mathematics to a minimum, whereas Yaniv provides a much more rigorous mathematical presentation.
The first two chapters of Houpis and Rasmussen introduce feedback systems and QFT, citing the numerous successful applications of QFT and including the apparently obligatory section in such texts on "Why Feedback?" Chapter 3 presents the fundamentals of QFT for multi-input, single-output (MISO) continuous systems. The procedures for specifying plant uncertainty, closed-loop performance, bounds for the Nichols chart, and loop shaping are described in a systematic manner. The procedures used to calculate the bounds that specify the required open-loop gain and phase for robust performance are the traditional graphical manipulation on the Nichols chart. Although this provides great insight into the fundamentals of QFT, no mention is made of the algebraic techniques for calculating bounds that are used in computer packages. It is unlikely that anyone nowadays would manually calculate QFT bounds using a Nichols chart when design packages are available.
The material from Chapter 3 is extended to discrete systems in Chapter 4. Chapters 5-7 cover the multivariable application of QFT, which involves using MISO-equivalent plants and then designing each loop individually. Two design methods are presented, the second of which tackles the criticism often leveled at multivariable QFT that the controllers are overdesigned. Chapter 8 explains multivariable systems with external disturbances, although it would have been better if the material on disturbance rejection had been integrated with the tracking control design in the previous chapters. Chapter 9 is a personal presentation on how to bridge the gap between theory and practice. Chapter 10 tells the story of the successful design and implementation of a QFT controller for an unmanned research vehicle. Included with the book is the TOTAL-PC CAD package, which is a DOS-based design package with QFT functions.
In the second text, it is worth recalling that Oded Yaniv is one of the authors of the MATLAB QFT Toolbox. Thus, it is no surprise that all the examples in this book have been generated using this toolbox; readers are also encouraged to use the toolbox with the script files available at the author's Web site.
The text is divided into two parts dealing with linear and nonlinear systems, respectively. Chapters 1 and 2 introduce linear systems and, in particular, explore the frequency domain, the Nichols chart, and loop shaping. Chapter 3 covers the synthesis of controllers for MISO linear plants (whereas Houpis and Rasmussen talk about design, Yaniv talks about synthesis). The calculation of QFT bounds by both graphical and algebraic methods is described, and the extension to discrete systems is also briefly discussed.
Chapter 4 discusses the synthesis of controllers for multivariable linear plants. Every type of problem is covered in a thorough manner: one DOF, two DOF, disturbances at input, disturbances at output, and so on. Although most multivariable QFT designs produce diagonal controllers, there is an interesting section on the design of nondiagonal controllers for QFT. Another innovative section covers the stating of QFT problems using the linear fractional transform notation used in H ∞ controller design, such that infer-
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Prof. Chris C. Bissell Department of Telematics The Open University Milton Keynes MK7 6AA U.K. c.c.bissell@open.ac.uk ential control and other less traditional problems can be solved. Chapter 5 introduces the synthesis of linear time-invariant (LTI) controllers for nonlinear single-input, single-output (SISO) plants. In the same QFT spirit that a multivariable problem was reduced to a set of equivalent SISO problems, a linear plant and disturbance is found that is mathematically equivalent to the nonlinear problem. Chapter 6 again covers controller synthesis for SISO nonlinear plants, but this time the controller is time varying. This is achieved by finding equivalent linear plants and disturbances for different time intervals and then scheduling the linear controllers to form a piecewise LTI controller. Chapters 7 and 8 extend the synthesis of LTI and linear time-varying (LTV) controllers for nonlinear multivariable systems.
If forced to choose between these two excellent texts, my personal preference would be for Yaniv, as I find the presentation clearer and the treatment more thorough. It also covers more ground, including nonlinear design, and has the advantage of using the MATLAB QFT Toolbox. But whatever their relative merits, it is good to have textbooks on QFT available for the first time in many years, as they can only help promote this valuable design technique. This book is concerned with the dynamic analysis and security assessment of electric power systems from the points of view of synchronous and voltage stability. Electrical energy is generated by the transformation of various sources of energy, first into mechanical form and then into electrical form, by means of synchronous machines. Generation voltages are usually transformed into higher levels more suitable for long-distance transmission to load centers, where electricity is distributed at appropriate voltage levels. For many good reasons, electric power systems are interconnected and thus are usually very large and complex. Alternating current electricity has tight quality specifications, the most important being frequency and voltage. These variables depend on the balance between generation and consumption of active and reactive power across the system, and daily generation scheduling is combined with several forms of automatic control so as to maintain these variables at correct levels.
Power systems are subject to faults (such as short circuits) and disturbances (such as the switching of transmission lines). These perturbations cause transients at different frequencies. During some transients, the power angles of the generators (and therefore the frequency across the network) oscillate, and, depending on the severity of the fault, the oscillations could lead to the loss of synchronism in some generators. As a consequence, the electricity supply could be lost at some load centers. In addition to thermal factors, angle stability considerations limit the amount of active power that can be transmitted through power lines, and it is important for designers and operators to ascertain those limits. Another transient phenomenon may also occur due to disturbances associated with abnormal imbalances of reactive power, which cause voltage levels to collapse at certain nodes of the network. Power systems are designed, protected, and operated to be highly reliable and to be able to withstand most disturbances. Nevertheless, instability problems arise occasionally, and such events can have devastating consequences.
The book is divided into ten chapters, the first of which provides an introduction to the origins and evolution of electric power systems, covering basic notions of stability and describing in general terms the typical components and structure of a power system, including the main control systems. This chapter also describes the ways that power systems engineers routinely assess the stability of a power system. Chapters 2 and 3 are mainly concerned with modeling and include models of synchronous machines, loads, excitation controls, power system stabilizers, and turbine and speed governor systems.
Chapter 4, on classic transient angle stability, introduces the mechanical model of the synchronous machine, which is used to predict the value of the rotor angle after a disturbance. It presents transient and subtransient models of the synchronous machine and introduces the classical "equal area" stability criterion. This is followed by a description of specific techniques commonly used in transient stability software, including network representation, generator and load modeling, the introduction of disturbances in a simulation, numerical integration methods, and solution algorithms.
Chapter 5 presents an alternative method for angle stability assessment based on Lyapunov's theory, which has the potential to predict the stability of a system without recourse to nu-merical integration of the dynamic model. It describes the main formal aspects of the Lyapunov approach and outlines how this theory can be applied to power systems by defining and analyzing suitable energy functions. Chapter 6, which covers voltage stability assessment, presents an interesting scenario that explains the mechanisms behind voltage collapse. Several methods for assessing voltage stability are described, and static analysis, linear dynamic analysis, and nonlinear dynamic analysis are considered.
Chapter 7 introduces several artificial intelligence techniques, such as neural networks, fuzzy logic, and expert systems, which are being progressively introduced as support tools in the security assessment of power systems. This provides background for Chapters 8 and 9, which deal with the application of artificial intelligence to angle stability studies and voltage stability assessment, respectively. Specific topics addressed include neural-network-based energy function analysis, critical clearing time assessment based on neural nets, knowledge-based systems for direct stability assessment, fuzzy-logic-based power system stabilization, voltage stability assessment and enhancement using neural nets, and expert systems for voltage collapse detection and prevention. All methods are demonstrated with benchmark examples.
Chapter 10 is an interesting epilogue that touches on relevant aspects of power system security assessment. It puts the current state of the art in power system analysis into perspective with a discussion of relatively recent trends in the power industry (deregulation, competition, financial pressures, new technologies). Power systems are becoming more complex and more highly loaded, which poses a number of challenges to their analysis and operation.
I view the book more as a reference work than as a textbook, although the authors have provided an appendix with proposed problems (without solutions) to complement Chapters 1 through 6. The glossary of terms at the end of the book is a useful feature. A comprehensive bibliography is provided, but few references to published works are given in the text. I noticed certain gaps in the modeling section; for instance, no introduction is given to transformer modeling, or to the calculation of transmission lines parameters, and no models are given for static volt-ampere reactive (var) compensators, high-voltage direct current (HVDC) systems, or flexible ac transmission systems (FACTS).
Without doubt, this book will be of interest to professional power engineers, control engineers, and advanced students concerned with power system security assessment and attracted by the applications of artificial intelligence techniques in this area.
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which the sufficient statistic algebra is of low dimensionality? Relations to dynamic games are also delineated.
An Integrated Friction Model Structure with Improved Presliding Behavior for Accurate Friction Compensation
Swevers, Al-Bender, Ganseman, and Prajogo In mechanical control systems, friction can give rise to undesirable effects such as static and tracking errors, limit cycles or stick-slip. Accurate friction modeling is therefore a critical issue in the design of high precision servomechanisms. Friction is a result of complex interactions between the two interacting bodies and other substances such as lubricants. In this paper, the authors present a more comprehensive friction prediction model which is based on a physical understanding of these interactions and better explains the macroscopically observed friction phenomena. The model development is supported by extensive real experiments. The identification of friction models in robot joints at very low speeds is especially considered.
